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were told of builders' experiences where the failure to elevate affected the
saleability of the house because of the cost of flood insurance. Shortly

the:.~after they changed their construction practices and now all of their build-
ings comply with the FIA minimum requirements, d

Where lending institutions had restricted mortgages in flood hazard areas,
lending institutions may be bringing pressure to bear on builders to comply -
with the minimum FIA requirements as a condition of obtaining financing. This
was reported to be the case by one developer in Galveston and may be happening
elsewhere, No hard information is available to estimate whether this phenomenon
is prevalent, If it is, it would be one of the most significant market forces
that could be brought to bear on behalf of coastal flood plain management.

5., Do existing flood plain management requirements depress demand
for coastal property?

No evidence was found of any decrease in demand attributable to the existing
regulations,

6. Do existing flood plain management requirements increase demand
for coastal property?

There is some evidence that the flood plain management requirements may help

to increase demand in those communities where lending institutions have restricted
flood hazard area financing., Where lending practices were changed when flood -~ -
insurance became available to secure loans, lending institutions in Rhode Island, r
and Galveston reported that they consider that the flood plain management require-
ments are additional security on the loans. Thus, insofar as the flood plain
management requirements reduce the susceptibility of the mortgaged structure to
flood damages, they play an important role in making financing available in

those communities where lending institutions had previously excluded certain

areas from mortgage financing.

-

7. Do existing flood plain management requirements affect construction

Bractices?

Clearly, yes. The building codes of 13 of the study communities, and the zoning
ordinance of one, had been amended to comply with the minimum FIA flood plain
management requirements, Evidence is strong and observable that the study
communities are complying substantially with the existing requirements for new .
construction,

8. Do existing FIA flood plain management requirements affect where
coastal flood plain development is taking place?

Clearly, no. The FIA regulations prior to the recent changes were almost exclu-
sively vertically oriented, i.e., one could build wherever one wished in a coastal
flood hazard area so long as the structure was elevated, The new regulations ex—
tend somewhat beyond the former, but are still basically vertical in orientation.
That policy will mitigate some damages, but is too narrow a range of flood

plain management options to be sound in all coastal flooding conditions. This
point is addressed more fully below in Future Directions for Coastal Flood

Plain Management.
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What is the effect of the National Flood Insurance Program on property values?

Where, as in Galveston, there is a direct cause/effect relationship between
the availability of flood insurance and the availability of financing for develop-
ment, the effect of the National Flood Insurance Program is to increase property
values of theretofore undeveloped land, In such communities financing freed
by the availability of flood insurance is the key to new development,

Where, as appears to be most prevalent in the coastal zone, lending insti-
tutions have not restricted financing in coastal flood hazard areas, the values
determined by real estate market supply and demand will prevail, adjusted by
the additional costs of complying with the flood plain management requirements,

Costs of Compliance. No consistent pattern of cost to comply with the
FIA elevation requirements emerged from interviews with developers. The impact
of cost on the buyer depends in large measure on the developer's assessment
of his market. In the lower price ranges it is fairly common to decrease the
quality of materials, fixtures, and equipment placed in the house in order
to keep the selling price in the desired range. In higher priced houses, the
additional cost is more likely to be passed on to the buyer without any decrease
in quality of materials, fixtures, and equipment,

The primary impact of flood proofing appears to be on structures selling for
less than $40,000, where the quality of materials, fixtures, and equipment
is more likely to be decreased than to increase the cost of the structure.
No developer reported any discernible adverse effect on demand for higher priced
housing.

5. What is the effect of the National Flood Insurance Program on lending practices?

There were basically two types of lending practices followed by financial
institutions in coastal high hazard areas before the National Flood Insurance
Program: those that financed properties in such areas, and those than did not
because of the threat of storm damages,

In most coastal communities the National Flood Insurance Program has not
affected the basic investment decision on availability of financing. In such
communities the principal change in lending practices wrought by the Program is
the requirement of flood insurance as a condition of financing. The evidence
is very strong that the fipancial community accepts and enforces flood insurance.
The view of the financial community as a (perhaps the) prime enforcer of flood
insurance was quite unexpected and may be the most significant finding of the
study.

The author reported previously the restricted lending practices for coastal
flood hazard areas in Westerly, Charlestown, and South Kingstown, R.I. and
during this study inquired in each community for similar examples. New evidence
of such restricted lending practices was found in Galveston, Texas.

In Westerly, Charlestown, and South Kingstown, R.I., real property sales
and development had continued despite the voluntary withdrawal of all the local
banks from the first mortgage market in the coastal high hazard areas that had
suffered severe damages during the 1938 and 1954 hurricanes. The clearest
impact of the National Flood Insurance Program in these communities was that
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it changed the place where financing was being obtained, and changed financing
in the high hazard areas from second mortgages and savings, much of which was
from out of state, to first mortgages in the local Rhode Island banks, Lending
institutions in Rhode Island have almost unanimously reversed their previous
lending policies in coastal high hazard areas, and take first mortgages on
properties in the previous exclusion area, secured by flood insurance.

There are two savings & loan associations in Galveston, and they effectively
control the greatest part of residential financing in the city. Before the city
entered the National Flood Insurance Program both associations had a general
policy not to finance properties in the low-lying, unprotected, and flat area
west of the Galveston seawall, One association adhered to the policy strictly;
the other was a bit more liberal if a client was particularly creditworthy.

The no-financing policy effectively curtailed subdivision development in the
area with the exception of one subdivision where a Houston savings & loan asso-
ciation was willing to finance.

Both Galveston firms reversed their lending policies in the area when
Galveston entered the National Flood Insurance Program. One of the lenders
stated: "The flood insurance was great for us. It caused us to make loans where
we wouldn't make them before. If we were cut off, we would have to revert to
the old policy." All of the local realtors and developers interviewed during
the study affirmed that flood insurance made financing available and directly
led to opening the west end of the island to development. One of the largest
developers there said: "Flood insurance was a big shot in the arm for the industry.
Until it became available and freed up financing, the industry was at a standstill
because of the economy and the lack of financing.' Both could not be stronger
statements of the market forces supporting flood insurance.

How prevalent the restrictive coastal flood hazard area lending practices
were before the Nationmal Flood Insurance Program could not be measured during
this study. That such practices were found in one-third of the study communities
feels extraordinary, in light of a number of other factors previously mentioned,
A smaller fraction seems more likely,

Implications of the National Flood Insurance Program for Coastal Communities.

Viewed in the historical perspective of federal strategies for flood loss
management, the National Flood Insurance Program strikes a balance between
no federal involvement and complete federal assumption of both flood control
and disaster relief costs, between structural flood control works to reduce
the scope of flooding and multiple combinations of flood plain management regu-
lations to reduce susceptibility to flooding. At issue is not whether the Program
can work, but whether it.will be allowed to work. Although less than a decade
old, the Program has shifted from voluntary community participation to mandatory
participation, and has now turned to a hybrid of mandatory and voluntary partici=-
pation pursuant to 1977 amendments to §202(b) of the Flood Disaster Protection
Act of 1973,

At this juncture it is too early to predict what impact amendment of $202(b)
will have in coastal communities. One conclusion of the Wharton School survey
was that in dealing with low-probability, high-risk hazard phenomena such as
floods there is a threshold below which people will not concern themselves
with the hazard. This phenomenon appeared to be quite pronounced in coastal
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communities -- the longer people live in coastal areas the more likely they

are not to consider coastal flooding a serious problem. In contrast, however,
nearly 30 percent of all communities currently participating in the 'regular"
flood insurance program are coastal communities along the Atlantic and Gulf

of Mexico seaboards, almost all of which entered the Program voluntarily. Unless
extraordinary political pressure is brought to bear by local constituents to
leave the National Flood Insurance Program, the author estimates that relatively
few coastal communities bordering the Atlantic and the Gulf of Mexico will
revoke their participation in the Program.

Implications for coastal high hazard zone management. One impact
of repeal of the community participation requirements is fairly predictable
based upon the author's study -- it will be increasingly difficult both for
the Federal Insurance Administration and for local communities to strengthen
their flood plain management regulations beyond the minimum requirements now
in force. During the study, local officials commented frequently that they
had to rely upon the federal flood plain management requirements as the basis
for amending local building regulations. They will lose some of that "clout"
henceforth unless sentiment is strong within the community to remain in the
Program.

From the outset of the National Flood Insurance Program its minimum flood
-plain management requirements have been predominantly building requirements,
_directed principally to elevation of structures and use of flood resistant
materials to reduce susceptibility to flood damages. Recent changes in FIA's
~regulations are an initial turn from the almost exclusively vertical orientation
(elevation of structures) of previous regulations toward a combined vertical
and horizontal orientation, and are particularly relevant to coastal high hazard
areas. These include:

1. Prohibition of man—-made alteration of sand dunes and mangrove
stands within coastal high hazard zones which would increase
potential flood damage [24 CFR 1910.3(e)(8)];

2, Community issuance and review of permits for development in
flood-related erosion~prone areas, to determine whether the
proposed development will be reasonably safe from such erosion
and will not cause or aggravate erosion hazards [24 CFR 1910.5(a)].
If the proposed development is in the path of flood-related
erosion or increases the erosion hazard, the community is
to require the development to be relocated or adequate pro-
tective measures to be taken so as not to aggravate existing
erosion hazards. [24 CFR 1910.5(a)(3)].

After delineation of the erosion hazard zone, the community

is to require a setback of all new development from the ocean,
bay, or other waterfront area, to create a safety buffer con-
sisting of a natural vegetative or contour strip, which may be
used for open space purposes. [24 CFR 1910.5(b)(2)].

3. Encouragement of the formation and adoption of comprehensive
management plans for flood-prone, mudslide-prone, and flood-
related erosion-prone areas. While not mandatory, communities
participating in the National Flood Insurance Program are to
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evaluate a diverse range of enumerated planning considerations
or standards which singly or in combination could significantly
reduce flood and erosion loss susceptibility. [24 CFR 1921 -

1926]. .
L]
The changes made in FIA's regulations are sound in terms of coastal flood +

loss management, balancing the demand for development in coastal areas with .
the need to recognize the physical and environmental hazard potentials of N
development in those areas. Some gaps remain -- FIA's regulations do not -

address vital areas needed for habitat, natural system productivity, or the

physical integrity of the coast, where no development should take place, .
nor discern between types and degrees of hazards (scouring, battering, flooding, r
and wind) as one moves inland from the shoreline -- and certain refinements

of FIA's regulations would be desirable. However, the Congress having spoken
forcefully in amending §202(b), the predominant strategy called for over the

next two to four years may be to acknowledge and improve upon the gains that

have been made, and work to encourage as high a degree of community participation

and compliance with the current regulations as possible.

Should it be deemed possible to strengthen FIA's flood plain management
regulations without inducing a mass exodus of communities from the Program,
there are specific management concepts and proposals that should be considered
for adoption by FIA and adaptation to its needs in coastal areas. One such -
proposal is that of model minimum hurricane-resistant building standards -
recommended in July 1976 by the Texas Coastal and Marine Council. Consistent
with the Flood Disaster Protection Act's basic stance not to prohibit flood
plain development, but to promote wise use, the Council's model building standards
for graduated hazard element zones recognizes the basic destructive forces
of wind, flooding, battering, and scour that accompany hurricanes in coastal
areas. It sets forth methodologies for delineating four zones graduated according
to the number of hazard elements at work in each zone, and proposes specific
building performance standards for each hazard element.

As in other coastal areas of the country, Texas is confronted with high
growth demand in its coastal high risk areas. Management choices could range
from prohibition of all development to wholly unregulated development. An
alternative available in those areas where development is to be permitted
is to design and build for the forces that will be encountered.

"Development in Texas' coastal areas is increasing, and this ..

trend will continue. [T]he coast offers many economic and *
aesthetic amenities. Since hurricanes are inevitable, it is -
desirable to development hazard-prone areas in a fashion that -
will (a) avoid as many hazards as practical; (b) withstand v’

those forces that cannot be avoided when economically feasible;
(c) absorb the inevitable losses; and (d) most important,
reduce the loss of life as much as possible.

""One viable way to accommodate growth in high-risk areas 1is

to develop and implement minimum building standards that will
reduce the hurricane risk to life and will reduce the risk

to property to an acceptable level and in an equitable manner."
[Texas Coastal and Marine Council, Model Minimum Hurricane
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Resistant Building Standards for the Texas Gulf Coast, Austin,
(1976), at p. I-1].

In preparing its model building standards, the Council discussed hurricane-
related processes impacting the Texas coast, described the nature and magnitude
of the destructive forces associated with hurricanes, designed an analytical
procedure for establishing '"hazard zones', prepared a set of minimum performance
criteria for structures in each hazard zone, and finally drafted a minimum model
building standard which complements the Southern Standard Building Code.

Central to the model building standards proposed is the concept of
Graduated Hazard Element Zones. Graduated hazard element zones reflect four
different levels of exposure to the physical forces of a hurricane:

Zone A - Scour Zone C = Flooding
- Battering with debris ~ Wind (140 mph)
- Flooding

- Wind (140 mph)

Zone B - Battering with debris Zone D - Wind (140 mph)
- Flooding
- Wind (140 mph)

, In graduated hazard element zones development in oceanfront areas subject
to all hazard elements would be required to construct to withstand the storm-induced
intensities of those hazards. Construction outside the range of wave battering
and scour but subject to surge and wind hazards would be designed for the latter
two hazards. Where subject only to wind hazard the structure would be designed
to meet a wind standard for that area.

The Texas Coastal and Marine Council proposed certain physical exposures
for determining in which zone a particular site is located:

"l. Zone A. Areas of washover and scour:

a. Narrow, low segments of barrier islands and peninsulas that
are generally breached as a result of elevated water levels
during hurricanes or tropical storms will be classified as
Zone A.

b. A zone extending between Gulf beaches and a line at least 300
feet inland from the maximum elevation immediately adjacent
to the beach (e.g., dune crest or crest of sand and shell
ramp) will be classified as Zone A,

c. A zone along low-lying (less than 10 feet) unprotected (non-
bulkheaded) bay shorelines, extending at least 200 feet inland
from the highest elevation near the shoreline will be classi-
fied as Zone A.

d. Areas within 200 feet of unprotected (nonbulkheaded) navigation
channels on peninsulas and barrier islands will be classified
as Zone A,
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e. Areas with a sand substrate subject to hurricane flooding
greater than 3 feet in depth and with expected water current
velocities greater than 3 feet per second for one hour or more
during the rise or fall of the surge will be classified as
Zone A,

"2. Zone B. Battering.

In the absence of washover channels and extensive scour, battering
from waterborne debris will be expected to occur and will comprise
the basis for defining Zone B under the following situations:

a. On barrier islands and peninsulas a zone of flooding extending
inland from the most landward foredune or ridge line to the
boundary of Zone C, or on low-lying bay shorelines having
primarily clay substrates, a zone extending inland from the
shoreline at least 500 feet regardless of building density.

b. 1In areas where hurricane flooding is expected to be greater
than 4 feet, building density is not greater than one major
structure per acre, and fetch is considered to be the distance
a wind of constant direction travels without interruption or
diversion over a water surface,

"3, Zone C., Wetting.

In the absence of the above conditions, but where still water
hurricane flood levels are in excess of one foot, the area
will be designated as Zone C.

"4, Zonme D, Wind Only.

Zone D is concerned only with wind forces on structures, pri-
marily the dynamic loads. . . . Zone D is arbitrarily defined as
an area in which the wind at the C-D boundary is 140 mph, but
diminishes to 100 mph as an inverse function of distance inland
from the C-D boundary, to a minimum of 100 mph. . . ."

The model minimum hurricane resistant building standards proposed by the
Texas Coastal & Marine Council, while adapted specifically to conditions found
along the Texas coast, have considerable potential for adaptation to other
coastal areas of the Gulf of Mexico and the Atlantic Ocean. For lack of legal
authority FIA might have to eliminate a Zone D (wind only zone) if the gradu-
ated hazard elements conéept were to be adapted to its use. Nevertheless,
the remaining three zones, the methodologies for delineating them, and the
model hurricane-resistant building standards should be considered for use in
the National Flood Insurance Program.

Graduated actuarial rates., Concurrently with consideration of graduated
hazard element zones, FIA should consider graduated actuarial rates geared
to the hazard element zones, with appropriate adjustments or incentives for
compliance with hurricane resistant building standards. Currently rates charged
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for structures in coastal high hazard zones (V Zones) are an arbitrary 50%

in addition to the rate charged in special flood hazard areas (A Zones).
Field observations indicated very convincingly that the current rates do not
affect developers' or individual property owners' decisions where to locate.
Graduated rates, discounts, and other considerations that will more likely
act as incentives and disincentives to development in the coastal high hazard
areas should be included.

Implications for financing and lending practices. Based on the findings
reported earlier, and assuming continued community participation, one would
expect a period of turmoil in each of the communities as officials begin to
comply with the new regulations, an agitation that will settle once local
ordinances are amended and the local community adjusts to the changes. Almost
all of the lending institutions reported experiencing a learning period when
their communities entered the Program, and after gaining experience with the
Program, processing of flood insurance requirements became 'routine and auto-
matic." The same learning process will be required if the communities amend
their ordinances to comply with the new FIA regulations,

Lending institutions have been one of the prime enforcers, if not the
prime enforcers, of flood insurance requirements in coastal communities. A
critical issue for the National Flood Insurance Program will be the perception
lending institutions have as to community flood plain management regulations.
Lending institutions in some areas will perceive the new requirements as additional
security on their real estate loans insofar as the regulations reduce the potential
for damage to or destruction of mortgaged properties. These will be found pre-
dominantly in areas where lenders excluded certain areas from first mortgages
before flood insurance was available because of past storm damages experienced,
e.g., Rhode Island and Galveston. Such lending institutions can be expected
to be a. force to keep their community participating in the National Flood Insurance
Program.

Lending institutions in several of the communities studied have recognized
that compliance with the building and elevation requirements of the FIA may
effect savings for their clients -- the annualized cost of elevating is often
less than the annual cost of flood insyrance, particularly as one elevates above
the 1U0~year flood level -- and may affect saleability of the property. With
or without community participation in the Program, these phenomena will continue,
and will prove to be an effective economic force in a limited number of cases.
One cannot predict how prevalent that will be, but it might prove to be an
effective counterpoint in communities that are considering leaving the Program.

Finally, the regulations should have little or no diminishing effect upon
demand for coastal property or for financing. No evidence was found during the
study that flood insurance or its current flood plain management requirements
diminished demand for coastal properties or for financing.

Implications for Technical Information.

1. Maps. One of the strong features of the National Flood Insurance
Act of 1968 and the Flood Disaster Protection Act of 1973 is the technical
information on flood hazards that is authorized to be developed and made
available to flood-prone communities. The Congress allotted a fifteen year
period ending July 31, 1983 to identify areas of special flood, mudflow,
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and flood-related erosion and to complete risk studies within such communities.
The Congress has also appropriated the necessary funds to permit the studies
and mapping to be performed.

Considerable controversy has developed nationwide over the flood hazard
boundary maps developed by FIA, and, to a lesser extent, its flood insurance
rate maps. In some instances, the controversy focuses on the quality of the
maps and the methodologies used to delineate flood hazard areas. Perhaps
more common is the controversy over the area identified as flood-prone,
sometimes encompassing areas targeted by developers and financial interests
for development.

All of the Atlantic and Gulf of Mexico communities included in this study
were participating in the "regular" flood insurance program, Each had had
detailed risk studies performed in their community, and had received flood
insurance rate maps with zones and 100-year flood levels depicted. Each had
completed any negotiations with or appeals to FIA concerning the maps, and
had incorporated the maps into their local zoning ordinances or building codes
by reference. No questions were raised by the various community and interest
groups over the quality of the information. The general consensus was that
the studies were adequate and the maps fairly depicted the local flood hazard
areas.

However, the most common complaint heard about the National Flood Insurance ~
Program during this study related to the difficulty lenders and realtors had
in using the flood insurance rate maps, particularly at the margin of zones,
Considerable difficulty was being experienced in determining whether or not
individual properties were in a given flood hazard zone. The current maps,
which are basically plats of a community on which flood hazard zones and flood
elevations are superimposed using curvilinear lines to depict the margins of
the zones, present problems in some communities over where the lines go, often
for lack of reliable reference points. One solution being tested by FIA is to
list streets and addresses included in specific zones.

Looking to the future, it can be anticipated that FIA will be pressed to
deal with additional flood plain management and environmental factors, fore-
runners of which are the sand dune and mangrove regulations. Current flood
insurance rate maps serve the specific purposes of delineating flood hazard
zones, flood elevations, and assigning flood hazard factors to each zone.

As FIA is pressed to deal with more comprehensive management considerations
such as it now encourages in §1910.22 of its regulations, a very basic decision
will have to be made whether FIA's maps will depart from essentially single-
purpose to multiple-purpose cartography.

If a decision is made to depict more information on its rate maps than
at present, one means may be maps using aerial photography. FIA has experi-
mented with aerial photograph flood hazard boundary maps intermittently for
four years. None of the results to date are of sufficient quality to warrant
adoption, However, there is sufficient promise from these and the results of
other agencies to believe that such maps could effectively serve multi-purpose
needs and be cost competitive with present FIA mapping procedures.

FIA should be encouraged to continue its experimentation with aerial
photograph maps. Further, FIA should convene a multi-disciplinary conference:
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(1) to discuss the relation of mapping to FIA's flood plain management, environ-
nental, and other goals; (2) to recommend the information that should be depicted
on such maps and mapping standards that should be applied, and (3) to recommend
the most appropriate and cost-effective mapping technique to achieve those
goals and standards.

2. Wave Action Effects. Current flood insurance studies calculate 100-
year flood levels in coastal areas, but for a number of reasons have not super-
imposed wave heights on the still water elevation (i.e.,, astronomical tide,
storm surge, and setup), nor has wave runup been included in the calculations.
One result is that waves and their associated effects are not taken into account
in the first floor elevations required for structures in coastal high hazard
zones, Thus, buildings constructed at the current 100-year flood levels in
coastal high hazard areas are actually protected to a significantly lesser degree
than previously believed.

In response to a request by the FIA, the National Academy of Sciences/
National Research Council has recommended a method to be used for estimating
the wave crest elevation associated with storm surges crossing the open coast
and the shores of bays and estuaries of the Atlantic, Gulf of Mexico, and
Great Lakes coasts. [The method is not recommended on the Pacific coast where
the wave hazard to be calculated is primarily a function of astronomical tide
and tsunamis, not the occurrence of storms, according to the Academy report].
The proposed method includes means for taking account of varying unobstructed
distances over which wind blows (fetch), barriers to wave transmission, and
the regeneration of waves apt to occur over flooded land areas.

The methodology is recommended by the Academy for immediate use in FIA's
coastal flood insurance studies, If adopted, the results of such studies will
have profound implications for the flood insurance program, particularly in
its flood plain management requirements and actuarial rates. The National
Academy report, Methodology for Calculating Wave Action Effects Associated
with Storm Surges (1977), does not address whether or how estimates of the

extent of runup or amount of overtopping should be incorporated in flood
insurance studies., Nor does it address the problem of the effect of storm
wave action on buildings and structures or on land features. Both problems
were outside the time, scope, and funding available for the study. These
problems merit further study by the Academy, and the results of such study
should be available to FIA before any attempt to amend its regulations is
made. If FIA requests the Academy to study the problem of storm wave action
effects on buildings and structures, it would be particularly appropriate

to request the Academy's evaluation of the concept and methodologies proposed
by the Texas Coastal & Marine Council for graduated hazard element zones and
hurricane resistant building standards. Other hurricane resistant building
standards, such as the South Florida Building Code, should also be included
for evaluation in such a study.

In the historical context of flood loss management strategies, the National
Flood Insurance Program is positioned between the extremes of complete assump-—
tion of flood losses by property owners located on our coastal and riverine
flood plains, and complete federal assumption of the costs of flood control
measures and disaster assistance relief., If allowed to work, the Program has
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great promise to reduce susceptibility of structures to flood losses, and to
reduce federal disaster relief assistance, If not allowed to work, flood
loss management strategies might regress to the extremes of federally financed
flood control structures, which have repeatedly proven inadequate as a sole
flood loss management strategy, or to a strategy of no government involvement,
‘one that was clearly rejected over 40 years ago. Of the federal strategies
in force, the National Flood Insurance Program has the greatest potential
- for accomplishing our national flood loss management goals. It must be allowed
” to work,
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